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(54) Title: AZA CYCLOHEXAPEPTIDE COMPOUNDS 

(57) Abstract 

Compounds represented by formula (I) (Seq. ID 
Nos. 1-6), wherein all subsutuents are fully defined, 
are disclosed. These compounds exhibit utilities as 
antibiotic and antifungal agents and for the treatment and 
prevention of Pneumocystis infections. 
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TITLE OF THE INVENTION : 

AZA C YCLOHEXAPEPTIDE COMPOUNDS 

BACKGROUND OF THE INVENTION 

The present invention is'directed to aza cyclohexapeptide 
compounds which may be useful as antifungal and anti -Pneumocystis 
agents. u ./"* 

There presently exists a need for antifungal and anti- 
Pneumocystis agents due to ari increase in^ the number of isolates which 
are resistant to conventional agents. Additionally, conventional agents 
show somewhat high levels of toxicity which, limit^their usefulness. 
Lastly, the incidence of Pneumocystis carinii pneumonia is increasing, 
particularly in view of the susceptibility to the infection of immuno- 
compromised patients, such as those suffering from AIDS. 

SUMMARY OF THE INVENTION " fjiO to H c U 

The compound of; Ae present jnYenti I ia 

(Seq . ID Nos. 1-6) is .charactei^^.ii^^ayiiigia! nitrogen [attached-to- the 
cyclohexapeptide ring -at .the 5-earbon blrifhe ^hydroxyomithine 
component (hereinafter ;;"05-.om");: as well] asm hydroxy, group attached 
to the 4-position of the 5-membered nh'g;of:the| proline component. 
The compound may be represented by the formula (I) j j ■.; ' 
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wherein cj.,^. izioii \-,:U ?- i — 
R 1 is CH2CH2NH2, CH2CN or CH2CONH2; 

R2 is H or OH; ki^ili^^JiHI * - - 

rI is ; 1 ; ^C9-G2i; alkyl or C9-C21= alkenyl; ' 1 1 r :Ai 
rII i s . ij H. G1-C4 alkyl, C3-C4 alkehyl; (CH2)2-40H, 
i • (CH2)2-4NR IV R v , CO(CH2) 1 -4NH2; ' - 
rIII i s H, G1-G4 alRyr^G3-G4 alkenyf, (CH2)2-40H,' 

^ ' (CH2)2-4 nrIVrV ' j " ; : ' r>: -' - ' V 

RlV i s H orCi-C4 alkyl; - - : ■ - 

RVis H orCi-C4 alkyl; or a 

5 pharmaceutically acceptable acid addition salt and/or hydrate thereof. 

This invention also relates to pharmaceutical compositions 
containing said compounds and methods of use as antifungal agents and 
for the treatment and control of Pneumocystis carinii infections. 

Particularly preferred is the compound wherein Ri is 
0 CH2CH2NH2; R2 is OH; R 1 is 9,1 1 -dimethyltridecyl; R 11 is 
CH2CH2NH2; and RlE is hydrogen. 

Throughout the specification and appended claims, a given 
chemical formula or name shall encompass all optical and stereoisomers 
as well as racemic mixtures where such isomers and mixtures exist. 
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The term alkyl refers to-straight, branchedfor cyclic chain 
hydrocarbon groupsVe.'g. dimethyl, ethyl,. n:-propyl,uisopropy.l, rcbutyl, 
pentyl,, hexyl, heptyl, cyelopentyl, eyclohexyl, cyclohexylmethyl -and the 

lilCC f ) .V-- =: * • ■ ; ^ . . - 

...U. 3l;: ' ~- -y" V3 i. ? . • C *• J' . ■ , 

■ jThe term cycloalkyl refers to a; spe^ciesJof alkyl containing 
1 < frpm 3 to 1 5 carbon atoms without alternating or resonating; double 
l bonds between carbon :atoms. io? * 55;: an^s: l-i-jf >/.-.--. . 

^ 7The: term:alkenyl refers tO: groups such as? e.g., vinyl, 1- 
•• propene-2-yl,; Mbutener4-yl, 2-buten-4^yl^ 1 -pentene-5ryl and the like. 

The term alkoxy refers to straight or. branched chain 
oxyalkyl groups such as, e.g., methoxy^ethoxy, butoxy, heptoxy, 
dodecyloxy, and the like./ ,i\ .\ d.'.v , t« ,. < ;. 

Pharmaceutically acceptable salts suitable' as acid addition 
salts include salts of inorganic acid such as' hydrochloric, hydrobromic, 
sulfuric, nitric, phosphonic and percHl oric f acids; :as/ well, as: salts of : 
organic^ acids; such as tai^c,3ci^c,\acericf-sucrcm-ie,arialeic, fumaric 
and oxalic acids; as well as other;substaritiaHy nori-toxic acid addition 
salts which are known to-those skilled in the art. 

Representative nuclei for the aza derivatives of the present 
invention (Compound I) and the sequence ID for these compounds may 
be seen in the following table. Since the peptide nuclei would be the 
same irrespective of substituents R?, rH or rHJ, and [.since the sequence 
identification number is assigned for the nuclear variations, the amines 
and salts have the same sequence ID's. 



Aza Compound Rl \ ■ , R2 ... SEQ ID NO. 

1-1 _: ' CH2CH2NH2 I OH i! 1 

1-2 A CH2CN OH J -';-v, 2 

1-3 , : . G ; H2 ; GpNH2 OH 3 

1-4 CH2CH2NH2 H 4 

1-5 • GH2GN- ; -l; ;i H to /5 • >• - 

V -1-6 .- .GH2CONH2 ' ■ ^-.um : ,k 6 > u/--, . 
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/ n The compounds are soluble in lower alcohols, and polar 
aprotic solvents such as:dimethylformamide (DMF)y dimethyl sulfoxide 
(DMSO) and pyridine. . They are insoluble in solvents such as diethyl: 
ether and acetonitrile. 

- ; t \ The compounds of the present invention are useful as an 
antibiotic; especially. as an antifungal agent or as an antiprotozoal agent. 
As antifungal agents they are useful for the control of both filamentous 
fungi; and yeasts. . They are especially adaptable, to be employed for the 
treatment of mycoticinfections in mammals, especially those caused by 
Candida species such as C. albicans, C: tropicalis and C. 
pseudotropicalis. Cryptococcus species such as C. neoformans and ; 
Aspergillus species such as A. fumigatus. A. flavus, A: niger. They are 
also useful for the treatment and/or prevention of Pneumocystis carinii 
; pneumonia to which immuneTCompromised patients are especially • ' 
susceptible as hereinafter described. : S ^ >>; i i .>ivnr r 

< i n; // )>; The compounds of the present invention may be: prepared 
fromithe compound having the; formula;, ^ 1 : v ; ^ 




■ (Seq ID Nos. 1-6) 

by a series of reactions in which the oxygen, atom at the "C-5-orn" (or 
hemiaminal) position is ultimately replaced by nitrogen. The starting 
material (Compound A) for the preparation may be a natural product in 
which R 1 is 9,1 1-dimethyltridecyl and may be produced by cultivating 
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Zalerion arboricola ATCC 20868 in a nutrient medium enriched in 
mannitol as the primary source of carton as described in U.S. Patent 
No. 5,021 ,341 issued June 4, l£9J.,, \ ' V \ 

The sequence IDs of the starting materials are seen in the 
5 followirtg-tabiek''- . 0-«*( 3 

Starting Material 



Compound 


Rl 




SEQ ID NO. 


A-l 


CH2GH2NH2 


OH 


' - . 7 


A-2 


CH2CN 


OH 


8 


A-3 


CH2CONH2 


OH 


9 


A-4 


CH2CH2NH2 


H 


10 


A-5 


CH2CN 


H 


11 


A-6 


CH2CONH2 


H 


12 



The sequence of, reactions is shown in 1 the 'following 5 
scheme. - • • / \ 



25 



30 
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The position is the "C-5-orn" or the 
hemiaminal position. 
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10 



15 



20 



25 



Nr 




»AA/> 

(D) 

LiN 3 / (Seq ID Nos 1-6) 




OH Ste F> D 



(Seq ID Nos 1-6) 




-(C) o.- 
(Seq ID Nos; 13-1 8): 

normal Step C 

or epix & 



OH 



, . -NH 
v .OormaKqnepi; 



, -. , . t rv ■ - 



h .h-v. (Seq ID, Nos 1-6). 



3 0v~ 



b?l?^^p. s 4 v ^ y sta^ing matem^C^mpp^d ^.(^eq ID Nos. 
7-12), alkylthiol or aryfthiol and acid are caused -to react in anaprotic 

J M\y^ W!iH;^y$ t S^$9Q$ t &?$' fa^time^ sufficient A for reaction to 
take P%e,withihg^^ 13-18), seen 

i* 1 tn ^;fpJl9^g fable.^ been, found to, be useful for 

this,step. ; >: 'l'':'/ / '\ 
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\j\ Sulfur Intermediate 

Compound , ' Rl R2 SEQ ID NO. 

B-l CH2CH2NH2 OH 13 

B-2 CH2CN...-' : OH 14 

. .B-3 CH2CONH2 OH 15 

B-4 CH2CH2NH2 H" 16 

B-5 CH2CN H 17 

B-6 CH2CONH2 H 18 



For Step A, suitable acids include strong organic acid and 
mineral acids. Examples of strong organic acids are camphdrsulfbnic 
acid, p-toluenesulfonic acid and methanesulforiic. acid. Mineral acids 
include hydrochloric acid and hydrobromic acid. Gamphorsulfonic acid 
is preferred. ; 
5 Suitable solvents include DMF, DMSO, 1 -methyl-2- 

pyrrolidinone and hexamethyl phosphoric triamide (HMPA). -DMF or 
DMSO is preferred. ■ - ;ri 

The reaction js generally carried out at ambient 
temperature for .from 1 to abqut 10 days. 
0 In carrying but the reaction, the cyclohexapeptide 

compound, the thiol compound and acid are stirred together in a 
suitable solvent until the reaction is substantially complete. The reaction 
mixture then is diluted with water and flash chromatographed on 
reverse phase resins using 10 to 40 percent acetonitrile/water 
5 (containing 0.1% trifluoroacetic acid) as eluant. Trifluoroacetic acid 
may hereinafter be designated "TFA". The fractions containing the 
desired product may be concentrated and lyophilized and the lyophilized 
material purified by preparative high performance' liquid 
chromatography (HPLC). ' • ^ : ; - • ■ 

0 " ; = ~ Appropriate^coiumns for HPLC are commercially available 

columns sold Under trade mark names or trade names such as * 
"ZORBAX" (DiiPbrit), :,, DeltaPak"- (Waters^ Bio-Rad' (B'i'o-Rad); : ; ! 
"LICHROPREP" RP18 (E. Merck). The specific columns are identified 
in the working examples. 
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In Step B, Compound C (Seq ID Nos. 13-1 8), a sulfone is 
obtained by the oxidation of Compound B. Suitable oxidizing agents or 
oxidants include "OXONE," (KHSO5-KHSO4..K2S04 2: 1 : 1 , Aldrich 
Chemicals) rnetachloroperoxybenzoic acid, and peroxyacetiC:acidy - The 
5 sequence ID of Compound C is the same as that of Compound B since 
the atom attached to the hemiaminal. carbon is still sulfur. Thus;; the 
sequence IDs of the sulfones are as follows: 

: : Sulfone 

10 Compound Rl R2 SEQ ID No. 

C-l CH2CH2NH2 OH 13 

C-2 CH 2 CN OH 14 

C-3 CH2CONH2 OH 15 

C-4 CH2CH2NH2 H 16 

15 C-5 CH2CN ; , h . ; 17 

C-6 . . ; CH 2 CONH2 - Hn^:^, 18- , 

The oxidation of the thioether (Compound B) to the sulfone 
(Compound C) is carried out with about two molar amounts of the 

20 oxidant. When ?ne jnplar am 

is a sulfoxide which may then be convertedCto the sulfone. The , 
sulfoxides may be employed as an intermediate: in ^ the formation the aza 
compounds but the sulfone. is preferred." A 'slight excess over the two 
molar amount of the oxidizing agent is employed. 

25 The reaction is carried out in an aqueous medium, 

preferably a mixture of acetonitrile and.water.A.About equal amounts 
are preferred although a range of 1:9 to 9:1 may be employed. 

• In . carrying out the. reaction, the oxidant, is: added to a 
solution of Compound B (Seq ID Nos; 13-18) in 1 :1 acetonitrile/water 

30 and the mixture allowed to stand at ambient temperature: for time 
sufficient to complete the reaction to obtain Compound C generally 
from about 30 minutes to one. hour: .: n ; j ' • . ^ 

After completion of the reaction, the compound is 
recovered: from the reaction mixture by: diluting with water and 
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chromatographing. Reverse phase (C18) flash column chromatography 
is suitable in this purification step. The preferred eluting agent is 30-45 
percent acetonitrile/water (0.1% TFA) in 5 percent step gradients. The 
appropriate fractions are lyophilized to recover the desired sulfone 
: intermediate, Compound C (Seq ID Nos. 13-18). The intermediate 
tends to be labile, thus the isolation should be carried out as rapidly as 
possible. 

Compound C may be converted to a compound having a 
nitrogen directly attached to the "C-5-om". As seen in the flow 

o diagram, reaction of Compound C with an alkali metal azide produces 
an azide at that position (Compound D) while reaction with an amine 
compound (ammonia or amine) produces an amino group at the "C-5- 
orn" position, (Compound I). Compound D is an important 
intermediate for most of the compounds of the present invention. 

5 Although Compound D has nitrogen at "C-5-bm"; since it is not a 
product, separate sequence ID Nos. are assigned for Compound D. 
Sequence ID Nos. for Compound D are found in the following table. 



Azide 



Compound 


- Rl • 


R2 


SEQ ID No 


D-l 


CH2CH2NH2 


OH 


19 


D-2 


CH2CN 


OH 


20 


D-3 


CH2CONH2 


OH 


21 


D-4 


CH2CH2NH2 


H 


22 


D-5 


CH2CN 


H 


23 


D-6 


CH2CONH2 


H 


24 



The azide may be obtained by adding alkali metal azide 
while stirring at ambient temperature to a solution of the sulfone 
0 (Compound C, Seq: ID Nos. 13-18) in an aprotic solvent for time 
sufficient to complete the reaction with the formation of the azide as 
determined by HPLC analysis. The reaction mixture then may be 
diluted with aqueous acid such as trifluoroacetic acid and then 
chromatographed to separate the desired azide (Compound D) from the 
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. \: reaction mixture. Reverse-phase (C 1 8) flash coliimn>c'hromatography 
using 10-25 percent acetonitrile/waten (0.1% iTFA) in 5 percent step 
gradients is suitable for, this procedure. ; ii^a^o^: hs-.& svhvj-- 
- ,q The azide (Compound D) may;then beireduced to a 
: compound having a. free amino group; which: is ambng-the:products 
(Compound I, Seq ID Nos. 1.-6) of the, present invention, 

The reduction may b^icarried out: by :mixing the azide 
compound (Compound I) with:Pd/C in ^solvent such as -glacial acetic 
acid and hydrogenating under balloon pressure;for:. 10 to, 20 hours: The 
product then may be recovered by first removing the catalyst by 
filtration and the filtrate lyophilized to obtain the amine compound 
(Seq ID Nos. 1,6) in which the amine is a primary amine. 

The amine thus obtained may be converted into a 
substituted amine as subsequently described." • j ^ r; 

Compound I in which -NRPrHI is represented by ; : 
-NHCH2CH2NH2 or generically. by.-NH(CH2)2-4NRrVRy may ^ , . 
prepared from the sulfone by a method in which ^diamine H2N(CH2)2- 
4NRiyRy ; is caused to. react with the sulfone (Compound C, Seq ID . ; 
Nos. 13-.18). . ... •wuv.H.q rr W^y^ 

;;The.reaction is carried out in an aprotie solvent such as 
those previously. named and at:ambient temperature- ; About tenfold - 
molar, excess of the amine compound is ; employed. The reaction may be 
carried out over one to several houre. ; ? , ; ^i. vn. ;,?!•:'>;■ 

v u ^ In carrying .out^jthe■•reaction;:•metapp.^op^ate!iunmeis^added 
to a solution of the sulfone in' a^y^rbus" aprdhV^dlvent and the reaction 
mixture stirred at ambient temperature to: obtain ICompdund I (Seq ID 
Nos. 1-6) in which the substituent at "Cr5-orn'" isuNRWRHI. The - 
desired compound may then be recovered by diluting with aqueous 
trifluoroacetic acid and then chromatographing. Reverse phase (CI 8) 
flash column chromatography eiuting with 10 to 25% acetonitrile/water - ; ; 
(0.1% TFA) in 5 percent step gradients. is suitable. The appropriate 
fractions may be lyophilized to recover the product as a trifluoroacetate 
salt. 
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: The trifluoroacetate salt may be converted by dissolving the 
salt in water and passing through a Bio-Rad AG2rX8(Cl-) polyprep 
column and recovering the product as the hydrochloride salt. 

■_. ■-: . The amines, prepared as above and having a primary amino 
group -NH2 described, may then be alkylated by conventional means to 
obtain a substituted amino group. Briefly, alky lation may be carried 
out by causing an appropriately substituted alkyl halide to react with the 
amine (Compound I, NRPR^y=NH2; Sequence ID Nos. 1-6) in an 
aprotic solvent in the presence, of a base to obtain the mohosubstituted 
amine (Compound I, mURlI^NHRH wherein R? 1 is C1-C4 alkyl, 
C3-C4 alkenyl, (CH2)2-40H, and (CH2)2^4NRlYR v b The latter may 
be recovered from the reaction mixture by conventional procedures. 

r, o; .-iThe, amines,- prepared, as above described arid having a 
primary amino group -NH2, may be acylated by conventional means to 
obtain an acylated amino group: The acyl group, contemplated is 
CO(CH2) i UNH2. ' Since this is a primary amino group,_the: amino of 
the acylating acid is protected such as with a benzyloxycarbohyl group 
before the acylation isTcarried out. An activated ester such as the v-U 
pentafluorophenyl ester is preferably used. The acylation may be 
carried out in an aprotic solvent in the presence of base such as 
diisopropylethylamine at ambient temperature for from one to several 
hours to obtain the acylation product. The product may be recovered 
by diluting the reaction mixture with methanol and purifying by HPLC. 
The protecting group may be removed by conventional hydrogenolysis. 
25 : (Compound I, -NRWR^-NHC0(CH2)1-4NH2). ^ - 

- The amine compounds in which the amino group at the , 
hemiaminal position is totally substituted, i.e.. when neither R^nor rIH 



WO §6/08266 



PCT/yS95/11520 



, - 13 - 

a ' hydrogen,. are } preferably- prepared by, reacting the^su If one (Compound 
. Seq^HJ^ps^l^^^^th an >app[;opj7atery ./substituted amine, -f- 
rIIrIIINH. The reaction may be carried out by adding. the amine to a 
sticred. : so.lution ; p£ the..sulfpnf ./9JCctoe:Sufficient for reaction to take 
Place : iThe:prQduct may be, recovered by purifying: by preparative 
^HFLG.^and^J.yopJiilizing the appropriate components , s3u 2f iC f r ;< 
- ;;r : r,,-. The invention also embraces; acid addition salts. The 
y Ppmppund in the normal course of isolation is pbtained as an acid 

additipnisalt. Generally v: it is,as a;,trifluprpacetic. acid; salt, -The .salt thus 
obtained may be dissolved in water and passed through an anion 
exchange column bearing the desired anion. ; The eluate containing the 
desired salt may be concentrated to recover the salt as a solid product. 

: 1 The : compounds of the present; invention are active against 
many fungi and pjirticujarjy against Candidq-.spe<;\ps,.; : Jhp antifungal 
• properties may be illustrated with the , minimum fungicidal 

:Ppncentratipn,,(MFC) determination against certain Candida organisms 
r in, a miccobroth. dilution assay carried out jn -a^Yeast Nitrogen Base 
h(DIFGO) medium with 19S>; dextrose (YNBE>);« fi oa nrrAT J ■ 
: ■ • U - ; [In a representative assay, compjounds ;are solubilized in 
W% i d^e.thyJ / s.uJfQxiclej(DMSpX at an.initial.poncentration of 5 
mg/ml:. : : Qnce .dissolved, the drug stock is ; brought tO:a :conGentration of 
: 51 % ug/ml by dilution in water such -that the final DMSQ concentration 

was about 10 percent.: -T^e 
i .pipetter f into ; the^first column -of 96-well, plate (each, vyell containing 
.'^ftQ75.mkpf-->YNBP),.resul{ing. in a drug concentration of 256 lig/ml. 
Gpmpounds in the first column, are diluted ^two-fold across the ro ws 
yielding .final, drug concentration! ranging-irpm -256 . lig/m] , to 0.1 2> 
Mg/ml. :. ; L^i.-n^v.^f.-ri sis ay-;t;i>,;» ; 3 «T '.ssuUz. sir:-;,' Y.> v.i^:;?*:^/n 
to ; • ; Fpur n hpur. brpth ,eultu res. • of organisms to be tested are 
adjusted using a? spectrophotometer at s 600 ; .nm tp equal a0;5iMpFarland 
Standard. ; This suspension is diluted 1 : 100 in. Y^BD to yield,a, cell- 
concentration of 1 -5 x 1 0 4 colony forming units (CFU)/ml. , Aliquots of 
.the suspension (Q t 075,mlX-are i inoculated ;: .intp:^ach well of the microtiter 
plate resulting in a final cell inoculum of .5-25 x : H)3.. CFU/ml and.final 
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drug concentrations ranging from 128 n'g/ml to 0.06 M-g/ml. Each assay 
includes one row for drug-free control wells and one row for cell-free 

control wells. • ' '■ ' ; J J ' * 

: - After 24 hours of incubation, the microliter plates' are" 
shaken gently on a snaker to resuspend the cells. The MIC-2000 ■ -i ' 
inoculator is used to transfer a 1 .5 microliter sample from each well of 
the 96-well microtiter plate "to a single reservoir inoculum plate 
containing' Sabouraud dextrose agar (SDA). The inoculated SDA plates 
are incubated for 24 hours at 35°C and then read for minimum 
fungicidal concentration (MFC). MFC is defined as the lowest - 
concentration of drug showing no growth or less- than 4 colonies per 

-spot. •■ ' ■> - : - ' ' ' t:; ' " : - : " . 

if. v : ^"The in vivo effectiveness of the compounds against fungi 

may be demonstrated in ''the following in.vitro assay; > . • 

i " - Growth from ah overnight SDA culture of C. albicans : MY : ~ 

-1055: is suspended in sterile saline and the cell concentration determined 
by hemacytometer count and the cell suspension adjusted to 3.75 x 10 5 
cells/ml. Then 0.2 milliliter of this suspension is administered I: V J in 
the tail vein of mice so that the final inoculum is 7.5 x 10 4 cells/mouse. 

) >r. . / The assay then is carried out by administering aqueous 

solutions of Compound I at various concentrations intraperitoneally 
- (I:P0, twice daily (b:i.d.) for four consecutive days to 18 to 20 gram 
female DBA/2 mice; which previously had been infected with C. ' 
albicans in the manner described above: ' Distilled water is administered 

5 I.P,\to C: albicans Challenged mice as controls. ■ After seven days, the 
mice are sacrificed by carbon dioxide gas, paired kidneys are removed 
aseptically arid placed in sterile polyethylene bags containing 5 : 
milliliters of sterile saline. The kidneys are homogenized in the bags, 
serially diluted in sterile saline and aliquots spread on the surface of 

o - SDA plates, The plates are incubated at 35?C for 48 hours arid yeast 
colonies are enumerated for determination of "Colony forming units 

' (GFU) per gram of kidneys. * s - " . ; 

« The compounds of the present invention may also be useful 

for inhibiting or alleviating Pneumocystis carinii infections in iriimiine- 
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i: cpmpro.mised patients. ; The efficacy, pf the cpmppundslof the present 
,. ? invention c f of therapeutic on anti-infectivie purposes may be; . , i. ; ; , .. 
Miempnstrated in studies on immiinpsuppressed rats. ;,?*3>s ;i> ,sc;€>v;^a; 
1 ' ^ ^pra 

are imrnunpsuppressed with dexamethaspnelih ^e: drinking; water (2:0 
mg/L) : and maintained on a low protein, diet fpr.seven weeks to induce 
the; development of pneiimocystis pneumonia from a, latent infectipn; 
Before drug treatment; n^are, sacrificed tP cpnfirmithe presence of 
Pneumocystis ,car/rt//;.pneumpnia (PCP). Fiye*ratS! (weighing ■ i; 
approximately, 150 grams) are injected twice daily for. four days 
subcutanepusly (sc) with Compound in 0.25 ml of vehicle (distilled 
water),; A vehicle control is alsp carried put. cAll animals cpntinue to 
receive dexamethasone in the drinking water and low protein diet 
during the treatment period. rAt the completion of the treatment, all 
animals were sacrificed, the lungs are removed and processed, and the 
extent of disease determined by microscbpicvanalysis: pf stained. slides. 
The prevention or. reduction oifl-cysts are seen in: slides. of lungs of :,b 
treated rats ; when compared with: the number of/ cysts inUungs of ;v " 
untreated or solvent; controls. r>,J^ ;o <iriU?. as riou* isvi.kbfcs -s> Vv*<> 

The.putstanding. properties are mostTeffectively .. utilized ; 
when the compound is .formulated. into; novel. pharmaceutical ;; - 
compositions with a pharmaceutical 1'y acqeptable carrier according to 
the conventional pharmaceutical compounding ; techniques. n :^ - ; 

: . rr. The novel, compositions contain at least a therapeutic 
antifungal or antipneumocystis amount pf the active cpmppund:, : j 
Generally, the composition contains at least 1% by weight of Compound 
I.; Concentrate compositions suitable; for dilutions-pridirto use may 
cpntain 9,0%:ori mpretby weight.- The cpmppsitipns include am:] I -a 
cpmppsitions suitable for oral, ':toj)ical,rp^ntqraHinclUdingv,oi~v^7-<,r 
intraperitoneal, subcutaneous; intramuscular, arid intravenous); nasal, 
and.suppPsitoiy administrationj pr, insufflation. ^The cpmppsitipns may 
be prepacked by intimately mixing Compound I with the components 
suitable fpr me medium desired, i >? V- - : % , ■ -, . 
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Compositions formulated for oral administration may be a 
liquid composition or a: solid composition. For liquid preparation, the 
therapeutic agent may be formulated with liquid carriers such as water, 
- glycols,: oils, alcohols, and the like, and for solid preparations such as 
5 ( capsules and tablets, with solid carriers such as starches; sugars, kaolin, 
ethyl cellulose, calcium and sodium carbonate, calcium phosphate, ; 
kaolin, talc, lactose; generally with lubricant such as calcium stearate, 
togemer with binders disintegrating agents and the like. Because of 1 
their ease in' administration; tablets and capsules represent the most 
io advantageous oral dosage form.* It is especially advantageous to ,! ~ 

formulate the compositions in unit dosage' form (as hereinafter defined) 
for ease of administraiori and uniformity of dosage. Compositions in 
unit dosage form constitute an aspect of the present invention. 
;;sv.ri3i; .~ Compositions may be formulated for injectionand may 
is fake such forms as suspensions, solutions or emulsions in oily or ^ - - 
aqueous ivehicles such, as 0.85 percent sodium chloride or 5 percent < 
dextrose in water and may contain formulating agents such as?~q - • = 
suspending, stabilizing and/or dispersing agents.: Buffering agents as 
well as additives such as saline or glucose may be added to make the 
20 solutions isotonic; The compound may also be solubilized in 

alcohol/propylene glycol or polyethylene glycol for drip intravenous 
administration. These compositions also may be presented in unit 
dosage form in ampoules or in multidose containers; preferable with 
added preservative. Alternatively, the active ingredients may be in 
25 powder form for reconstituting with a suitable vehicle prior to : 
•-. administration. " 1 : : q - * 

; ■ ~ The term "unit dosage form" as used in the specification 
and claims refers to physically discrete units, each unit containing a 
predetermined quantity of active ingredient calculated to produce the 
30 desired therapeutic effect in association with the pharmaceutical carrier. 
Examples of such unit dosage forms are tablets, capsules, pills; powder 
packets, wafers, measured units in ampoules or in multidose containers 
and the like. A unit dosage of the present invention will generally 
contain from 100 to 200 milligrams of one of the compounds. 
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When the compgund is .for antifungal use any method of 
administration may be employed. For treating mycotic infections, oral 
or intravenous administration is usually employed. 

When the compound is to be employed for control of 
5 Pneumocystis infections It is desirable to. directly treat lung and bronchi. 
For mis reason inhalation methods are preferred. For administration 
by inhalation, the compounds of the presfent inventionsjare conveniently 
delivered in the form of an aerosol spray presentation from pressurized 
packs or nebulisers. The preferred delivery system for inhalation is a 
io metered dose inhalation (MDI) aerosol, which may be formulated as a 
suspension or solution of Compound I in suitable propellants, such as 
fluorocarbons or hydrocarbons. 

Although the compounds of the present invention may be 
employed as tablets; capsules, topical compositions^ insufflation 
15 powders, suppositories and the like, the solubility of the compounds of 
the present invention in water and aqueous media render them adaptable 
f°?! u se in injectible formulations and also in liquid compositions 
----suitable-foraerosoFsp^ysr^ - } ^J^-':h,: ^>r^ : X:i L..::*. ',• 

The following examples illustrate the invention but are not 
20 to be construed as ^ J iirriitirig. i ; ; ^ - ^ ^ , 
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10 



15 



EXAMPLE 1 




:.«;r::.".:(Seq: ID No; 3) 



•r"C 



20 



25 



30 



Part A Preparation of AjTiinoethvitttioether In termediate (SEP ID 

...... • ; .. .n q, \5) ^ . „..;: . : : : t . . ,,/',:.'v. ; '^-r 

A solution of 500 milligrams (0.47. mmol) of 1 : [4,5_ T 
dihydroxy-N 2 -( 1 0, 1 2-dimethyl- 1 -oxotetradecy i)omithine] -5-(3- 
hydroxyglutamine)-6-(4-hydroxyproline)echinocandin B, 5.34 grams 
(47 mmol) of 2-aminoethanethiol hydrochloride and 109 milligrams 
(0.47 mmol) of (lS)-(+)-10-camphorsulfonic acid in 40 milliliters of 
anhydrous N,N-dimethylformamide is stirred at 25°C for 2-6 days or a 
period sufficient effect dissapearance of the starting material. The 
reaction is diluted with 40 milliliters of water and flash 
chromatographed on "LICHROPREP" (E, Merck) RP 18 (40-63 urn, 1 
grams) packed in 10 percent acetonitrile/water. The column is eluted 
with 10 to 40 percent acetonitrile/water collecting two 120 milliliter 
fractions at each gradient step. The appropriate fractions, as 
determined by analytical HPLC (Zorbax Rx CI 8, 40% 
acetonitrile/water/0.1% trifluoroacetic acid, 210 nm) are concentrated 
and lyophilized. The residue is further purified by preparative HPLC 
(ZORBAX CI 8, 40% acetonitrile/water/0. 1 %TFA, 210 nm) to obtain 
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the desired compound as a trifluroacetate salt with a molecular weight 
of 1238. • , -•••..o f ,.-:,v- t- ■••I.-. ,v.-v.--,-. 

Part B Oxidation t o Sulfone rSEO-ID No 15V . - , : ^ . 

The mixture of thioethers obtained as described above 
(0.358 mmol) is dissolved in 15 mL of 1:1 acetonitrile/water and 
"OXONE" (1.06 mmol equivalents of potassium hydrogen persulfate) is 
added. After about an hour, the solution is diluted with an equal 
volume of water and rapidly chromatographed using reverse phase CI 8 
flash chromatography eluting with 35-45% acetonitrile/water containing 
0.1% TFA in 2% step gradients. The product containing fractions are 
lyophilized to give the product with a molecular weight of 1270. 

Part c Displace ment of Sulfones with Azide fSEO ID No. 2\) 

The mixture of sulfones (0.257 mmol); prepared as 
described above, is dissolved in l6,mL 'of anhydrous DMF. Lithium 
azide (0.257 mmol) is added as a solid^ahd the mixture is stirred for 
about a 4-24 hours. The mixnire^is purified by, reverse phase CI 8 flash 
chromatography eluting with 30-65% acetoni,trile>water in 5% step 
gradients. The appropriate fractions, as.determined by reverse phase 
HPLC (RP-18, 40% acetonitrile/water/0.1% TFA, 210 nm) are pooled, 
frozen and lyophilized to give the crude product/ Further purification 
by preparative reverse phase HPLC (CI 8, 40-45% 
acetonitrile/water/0.1% TFA, 210 nm) yields the desired purified 
compound with a molecular weight of 1090. 



:io:. 



Part D 1 Reduction of Azide to Amine fSFO ID NBl : 3 V " 

A mixture of the azido compound (obtained 
as described above) and ? 10% Pd dri charcoa^ (jOO-r)^ trig) is' suspended 
in glacial acetic acid' ( 1 0 mt!j. ' the reaction- vf sse* 1 is;¥iu^n^ 
nitrogen then with hydVogen. One armosphere pressure of hydfogeri 
gas is maintained for a period of tim^'su^clenrt^give complete 1 ^ ' : 
reduction to the amine product, ; typically 2 to 24 hV'The catalyst f is'"' 
V removed by filtration' and the filtrate i£ iyophilized ' to obtain the crude 
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. amine. Further purification may be accomplished by preparative 
reverse phase chromatography (CI 8, 35-41% acetonitrile/water/0.1% 
TFA in 3% step gradients, 210 nm). The product-containing fractions 
are lyophilized to give the purified compound with a molecular weight 
of 1178. ' 

FX AMPLE 2 : 




HO (Seq. ID No. 3) 



The sulfone mixture (0.945 mmol), obtained as described 
in Part B Example 1, is dissolved in 20 mL of anhydrous DMF and 
ethylenediamine (9!45 mmol) is added. The mixture is stirred for about 
1-12 hours or until analytical HPLC analysis (RP-i 8, 40% 
acetonitrile/water/0.1% TFA^IO nm) shows complete disappearance of 
the starting sulfone. The mixture is separated by reverse phase (CI 8) 
flash i column chromatography eluting ; with 10-40% . . 
ace toni tri le/ wa te r/0 1 %TF A in. 5% step gradients. The appropriate 
fractipns are pooled, frpzen and lyophilized to give the desired product 
with the a-C-5 orn configuration and its p-C-5 om epimer. The 
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: ,trifluoroacetate salt thus obtained is dissolved in a;.smalf volume of 
deionized water and passed throu a Bio-Rad AG2-X8 (CI") polyprep 
column washing with additional water. The product-containing eluate is 
lyophilized to give the desired product as the dihydrochloride salt with a 
5 molecular weight of 1 1 80. 

EXAMPLE 1 



10 



15 



20 




25 ; The sulfbrie mixture -(^945 -ihmoI)rp6&fned'ias- -described 

in Part B Example 1 is' 'dissolved in 20 mL of anhydrous DMF and ri- 
'■ c butyJamine-:(9;45 v :nunol>is-^ded^ The mixture is^tirred -for about 1-12 
hours or;uhtil analyticafcHPLG^analysis (RP481 40%'? ^- 
acetonitrile/water/0:r% TFAj 2 10 rmi) shoWSomp^ of 

30 the starting ' sulfone. The mixture is° separated 1 by reverse phase (C 18) 
•' flash column criromarpgraphy elutingfewith l:0-50%^oo>- z ; • v > 
acet6nitrile/waterA):l%TFAiin >5%step5gratiients\ nThe^ appropriate 
fractions are pooled, frozen and lyophilized to give the desired product 
with the a-C-5 orn configuration and its p-C-5 om eplmer. The 
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products, isolated as their trifluoroacetate salts, have a molecular weight 
of 123.4. ■ = ■ • , ^ . : ' ; ••• ' ■- • : 

■•• -., EXAMPLE 4 i ■■ • •' 



10 



15 



20 




The sulfone mixture (0.945 mmol), obtained as described 
in Part B Example 1 , is dissolved in 20 mL of anhydrous DMF and 
ethanolamine (9.45 mmol) is added. The -mixture is stirred for about 1- 
12 hours, or until analytical HPLO analysis (RP-1 8, 40%. ! 
ace tonitrile/ water/0. 1%,TF A, 210 nm) shows complete disappearance of 
the starting sulfone. The mixture is separated by reverse, phase (G18) 
flash column chromatography, eluting, with 10-40% 
acetonitrile/water/0. 1 %TFA in. 5%; step gradients. ?The appropriate ; 
fractions are pooled, frozen and lyophilized, to give. the. desired product 
with the oc-C-5 prn configuration and a molecular weight of 1222. 
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1 EXAMPLE 5 



10 



15 




1 J* 



HO 



2HCI 
(Seq. ID No. 1) % 



_ Pa'it A ; Preparatio n of Inter^^iate Nitfiie^o^oiind fSFX) ID 

20 -is: - K rRc.t ? ^^j^C^ V-W ^sTO.^ -X/' sv;i ■OC^j^^i ^^'jIn- ■ ■ - -■ J ,i iCr. ru 

. , ^ , r . ,., , T A solution pf r . 250 milligram^ (p:23 rnmol) of " 1 r [4,5 - , 
hydroxyglutam^ 

25 r?f ".Injqne p^kio^^milii^ams of 

cyanunc chlonde was J ad j^^an!d' the ; mixture ? ws» "stirred for 5^5 " ? 
minutes and immediately quenched with 0.55 niLof 2M sodium acetate 
solution. The mixture was purified by preparative HPLC ("ZORB AX" 
<g£»g^^ ^A?2^£^^ 

, n Rroduc.t-containuig„fractioris as determined by analytical HPLC ~ 

( ZORBAX CS r ^% wmr/m^^^-^''^^ 1 *5 mL/miii/ 210' 
and 277 nm) were poolecf arid lybptiilized tdVive 45 mg'of "ciesired ' * 
nitnle compound >98%"pure as a white solid. 1 H NMR (4-00 MHz 
J "CD 3 ^dy57:"l2TO^ 
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(dd, 1H), 2.42 (m, 1H), 1:21. (d, 3H); FAB-MS (Li), m/e 1054 
(M+H+Li). 

Part B Reduction of Nitrile tn Amine TS EQ ID No. 1 ) 

To a solution of 38.5 mg (0.036 mmol) of the nitrile 
(prepared above in Part A) in 2.0 mL of methanol, was added 32 mg 
(0.25 mrhol) of COQ2-6H20. Next, 46 mg (34 equivalents) of sodium 
borohydride was added in, several . portions: 1 The micture was stirred 
under a nitrogen Atmosphere at room temperature for 3 hours. The 

o reaction mixture was purified by preparative HPLC ("ZORBAX" C8, 
45% water/acetonitrile, 210 and 277, nm)! The appropriate fractions as 
determined by analytical HPLC CZORBAX" 45% 
water/acetonitrile/0.1% TEA, 1.5 rnL/min, 210,and 277 nm) were 
pooled and lyophilized to give 1 3 mg of the trifluoro acetate salt of the 

5 desired amine (>98%.pure) as a white solid. FAB-MS (Li), m/e 1058 
(M+H+Li). l ' J "~ 

Part C Preparation of the Aminoethvlt hioether fSKO TP No. 13) 

A solution of the amine prepared in Part B above (0.047 

] mmol)'; 2'-amin6ethaiiethi6r hydrochloride "(4". 7 rhrnol) and ( 1 SR+T- \ 0- 
camphprsulfonic_acid. (Q.JM7 mirol). in .4. milliluerrpf anhydrous N,N- 
dimem'y lfomamide^ 25°C for 2^6 'dayTor a period sufficient 

effecVdissap^ar^ce of u^e . starting material. T\\e reaction is diluted : 
widi ^ milliliters* ^ 7.^ , > .; 

5 ' LICHROPREP'' (E^ Merclc) RPJ,8j?4(^3V^ •8^.^P^?^v^ 1 
10 percent acetonitriie/water.^, The column 0 Is^eiuted^with^ip tp 40_/ ; . 
percent ' aceipnitrile/water collecting t wo* 12 milfiliter^ctib $ach 
gradient stepr^Tielappropmte fractions, as deteimined by analytical 
HPLC (Zprbax Rx C18V.30% acetpnitnle/water/pl 

o acid, 210 Trim) are concentrated and lyophilized. . The/ residue is further 
purified by preparative HPLC (ZORBAX . ; ,^ " 

acetonitrile/water/0^ . 1 %TFA, 2 10 nm)'. to obtain. ^th^ desire^ isomeric . 
compounds as ^ ditrifluorbacetate salts Both having mpiecul'ar wejghts^of 
1338. 
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Eart_D Oxidation to Sulfone (SEP ID No. m 

The mixture of thioethers obtained as described above 
(0.036 mmol) is dissolved in 1.5 mL of 1:1 acetonitrile/water and 

5 "OXONE" (0.106 mmol equivalents: of^otassium hydrogen persulfate) 
is added. After about an hour, the solution is diluted with an equal 
volume of. water, and rapidly ^ chromatographed using reverse phase CI 8 
flash chromatography eluting with 35-^5% acetonitrile/water containing 
0.1% TF A- in '2%; step gradients; The product-containing fractions are 

io lyophilized to give the product v/iffi a'lfipleculaFwelglhYof 1370. 

Par t E Displacem ent of Sulfone witri Ethvlenediamine fSEO ID 

No. n ; V; .^v. /"""•'.. 

The sulfone; mixture (0.094, mmol); obtained as described 
15 in Part D above, is dissolved in 2.0 mL ofjmhydrous DMF and 

ethylenediamine (0.94\mmol) is added. The mixtur^ is stirred for about 
1-12 hours or until analytical HPLC analysis (RP-18, 30% 
acetonitrile7watef/0.1% 'TFA, 210 run) shows complete' disappearance of 
the starting sulfone. The mixture is separated by reverse phase (CI 8) 
20 flash column chromatography, eluting with 10-30% 

. acetonitti le/vvater/0. 1 %t£A-W-5^;*^ graH ientlV~The; ^appropriate • ' 

^^^^iP^? 1 ^* froz^n'and lydphiiized to give" the desired. product 
- ^.^j^L^rP'^ ^T" CQhf iguratiori an'^jts j}-C-5'orn epime'r. The v 
""tnflubroacet^te salt mus : 6b'ta^d_i^ qf r * 

25 deTohizep water ah^ 

'"colunuT Washing ; with' addition is 
. lyophilized tb'give the desiVed pfoduct as tHe^dihydfoch^ a 
molecular weight of 1 1 66. "* — i i ...... ^.v . . . ,„ 
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EXAMPLE 6 

i: U,)' ; . -ill-, "vi 




... • ' t * ... r 1 

Part A Acvlation with Protected Glycine ... v -....i,- 7i r:.-,- ;: 

. The amino compound (0.10 mmol), obtained in Example 1 
Part D is dissolved in I mil of anhydrous N,N-dimethylformamide 
under a.nitrogen. atmosphere, piisoprppylemylamine (0.1 1 mmol) v and 
N-CirbobenzyjoXyglycine. pentafluorppheny 1 ester (0. 15 mmol) are ... 
added and the reaction is stirred ."at room temperature for 1-12. hours or 
'until analysis by analytical HPLd .( ^bRBAX'' C1B? ?.0%. :• 
'acetonitrile/water/6!i'% TF'A^lb'and 277 nm) uidicates^he. reaction. is 
complete. The mixture is diluted with 1 mL of methanol and purified 
by preparative HPLC ("ZORBAX" C18, 70% water/acetonitrile/0.1% 
TFA to 50% water/acetonitrile/0.1% TFA, 2 step gradient, 210 and 277 
nm) to give the desired glycylated compound with a molecular weight 
of 1255. 
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Part B Hydrogeno lysis • of €a^boberuylbxy^Protected Glycine 
••■ • / Compound f <■..■ ,^,^,.,,.4. ,-<,..-.» 

-.-m The pure carbobenzy loxy-protected compound (0.075 / 

mmol) obtained as in Part, A above; is dissolved. in: a mixture of 3 mL of 
methanol; 1 mL of wateqand 0.2: mL of glaciabacetic:acid. : j Next, 50 
rrig of 10%) pal ladium on charcoal is added and the. reactioiKyessel Js; 
flushed first with nitrogen men -hydrogen: fThe reaction is; stirred , 
rapidly under 1 atmosphere of hydrogen for several hours. The . catalyst 
is removed by filtration and the volatiles are removed by rotary 
evaporation under reduced pressure. The: residue is dissolved in 2 mL 
< of water, frozen and lyophilized to: give the desired deprotected amine 
product as a solid. The desired product has. a molecular weight of 1 181. 

. • ' :;.<; EXAMPLE 7 




Part A Displacement of Sulfones with Azide (SEP ID No. 191 

The mixture of sulfones (0.257 mmol), prepared as 
described in Part D of Example 5, is dissolved in 10 mL of anhydrous 
DMF. Lithium azide (0.257 mmol) is added as a solid and the mixture 
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is stirred for about a 4-24 hours. -Th^ mixture is purified by reverse 
. phase C18.flash c hJomatography_elutingjwith.20-555&-icetonitfile/water 
in 5% step gradiems: -The appropriate fractions,' as determined by 
reverse phase HPLC (RP- 18, 40% acetoriitrile/water/0: 1 % TFA, 210 
5 nin) are pooled* frozen and, lyophilized to give the' enide product. 

Further purification by preparative' reverse phase HPLC (CI 8, 30340% 
acetonitrile/water/0. 1 %TFA,. 2 1 0 nm) yields the: desired purified " i 
compound with a molecular weight of 1190, ^ • - , ; 

10 ; Part B Reduction of; Azide to Amine (SEP ID No. 1) ■ r 

, A mixture of the azido compound (0.126 mmol) (obtained 
■■ - as described above in Part A) and 10% Pd on; charcoal (100-150 mg) is 
suspended in glacial acetic acid (10 mL). The reaction vessel is flushed 
first with nitrogen then with' hydrogen. One atmosphere pressure of 
15 hydrogen gas is maintained for a period of time sufficient to give 
complete reduction to the amine product, typically 2 to 24 h. The 
catalyst is removed by filtration and the filtrate is lyophilized to obtain 
the desired amine as a diacetate salt with a'molecular weight of 1 170. 



25 



30 
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EXAMPLE R 




The sulfone mixture (0.094 mmol), obtained as described 
i-int'Part D •Ex ! ample^5, js'-dissolved'%-2.0ittL b"f : inhydfbus DMF and N- ' ; 
rriethyj-N-allylamine (0.945- rnrnol) is added: The mixture' is stirred for 
about M 2 hours or until analytical HPLC analysis' (RP-18, 40% 
acetonitrile/water/0: 1 % TFA, 2 1 0 nm) shows complete disappearance of 
the starting siilfbne • The hiixture is separated by 'reverse phase (Gl 8) 
flash column chromatography eluting with 10-40%- ; i ; ^ ' 
'aeetonitrileAvater/0,1 %TFA m 5% step gradients. The appropriate 
f rac ti ons are pooled, frozen arid 1 yophi lized tb^gi ve* the desired 'product 
wim me a-G-5 r orh r cohfiguration arid a- 'molecular - weight of 1332. : 



30 
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/../ FX AMPLE 9 




o ... The sulfone mixture, (0.094 mmol), obtained as described 

in Part D Example 5, is dissolved in 2.0 mL of anhydrous DMF and 
N,N-dirnethylethyl-l,3-diarninopropane (0.945 mmol) is added. The 
mixture- is stirred for about 1-12 hours or until analytical HPLC 
analysis (RJM8, 40% acetpnitrile/water/Q.1% TFA, 210 nrp) shows 

:5 complete disappearance of the starting sulfone. The mixture is 

separated by reverse phase (CI 8) flash column chromatography eluting 
with 10-4.0% acetonitrile/water/Q. 1 %TFA in 5% step gradients. The 
appropriate fractions/are pooled, frozen and lyophilized to give the 
desired product with the cx-C-5 orn configuration and a molecular 
30 weight of 1363.5. 

The following examples illustrate representative 
compositions containing the compounds of the invention. 
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EXAMPLE A 



: v - ^ lO(X) ,cpmpre mg of the 

compound of Example 5 are prepared from the .fpllpwingr formulation: 

Compound ^ 5 mih , Grams 

Compound of Example 5 500 c ^fqv ; ^k::I :c : - 

Starch ^ . . 750c;> -oO ^p; ; 'T- , : 

Dibasic calcium phosphate, hydrous 5000 ;r •;.•>. 

Calcium stearate • r 2.5 i / ^ 



The finely powdered ingredients are mixed well and 
granulated with 10 percent starch paste. The granulation is dried and 
compressed into ; tablets. ... ; ; -/hi Ha: r> r :C 

„« . . i r\ - ■ ■ .. jV l'j . iA r u* J .1..' f 'v; „ ^ iv;;.!. i,!^ .» 

EXAMPLE B 

1000 hard gelatin capsules, each containing 500 mg of the 
same compound are prepared from the following formulation: \ y 

Compound ^ y , b:v: , ,K ^ r: Grams r v^, ^nr 
Compound of Example 5 500 
Starch 250 
Lactose ^;^i^lQiLl^n/^v,-: re 

Talc; ;oy : -31 ?.>. Sa^-;.;,," ^n25<L -1 
Calcium stearate n ; ^i,ur c ^ r * > :<4jPniyjti^iD -i ; ;.: .v., 

r'^w terebrans tiv^b'&u Jnsniw.-- :-. V..;; : i0£" '33T.A ^io'^'^vU^ a 
^ t ,Z .i* rAjjjiifoiT^ 

blending and used to fill two-piece ;hard gelatin capsules:. : ;( - . ; 
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EXAMPLE C 

; ■ >Ah aerosol composition may be prepared having the 
"following formulation:^ --ov ^ 1 1 t? r ■ j 



Compound of Example 5 
Lecithin NF Liquid Coned. 
Trichlorofluoromethane, NF 
Dichlorodifluoromethane, NF 

* : ■;; :\. :r EXAMPLE D ^ 

250 milliliters of an injectible solution may be prepared by 
conventional procedures having the following formulation: 

Dextrose 12.5 g 

: Water - ^ v^-hv- - , . : . ,250 ml ^ - ^ 
Compound of Example 5- 400 mg^ - ; v ; - " 

The ingredients are blended and thereafter sterilized for 
use. ^ - c.-- \. ; . 

Preparation Of Starting Materials: • 

The starting material, Compound A-3 Seq. ID No. 3, in 
which R 1 is 9,1 1-dimethyltridecyl may be produced by cultivating 
Zalerion arboricola ATCC 20868 in a nutrient medium enriched with 
mannitol as the primary source of carbon as described in U.S. Patent 
No. 5,02 1 ,34 1 issued June 4, 1 991 . ^ • '■■ - ' * • 1 



Per Canister 
24 mg ' " 5 

1.2 mg 
4.026 g ; 
12.15 g 
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Starting materials in which R I is a different group from 
that of the natural product may be obtained by deacylating the lipophilic 
group of the natural product by subjecting the naturafproducriri a ! ' 
nutrient medium to a deacylating enzyme until :subst^tial deacylation 
occurs, the enzyme having first been loBtamerf'^cuii^ating a 
microorganism of the family .pseudgmondapeae or qctinoplanaceae, as 
described in Experentia 34, 1670 0978) ^sTfi^tNo. 4,293,482! 
The deacylated cyclopeptide is recovered and thereafter reacylated by 
mixing together with an appropriate^ active prter RC^ZiwHere Z is 
halogen, pentachlorophenoxy, pentafluorophenoxy, p-nitrophenoxy and 
the like, to obtain compound a with the desired acyl group 
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SEQUENCE LISTING 

(1) GENERAL • INFORMATION : _ _ _ .. . , ; ■ : 

{ i ) i - APPLICANT: ; B ALKOVEC , . JAMES M 

* ' BOUFFARD , FRANCES A 
;\ -Sr.. : 'C HAMMOND; MILTON ; L ~ y ' * -' ^ ' • * ' 



( i i ) ' TITLE "OF * INVENT I ON : AZA CYCLOHEXAPEPTitiE COMPOUNDS " 




( iv) CORRESPONDENCE ADDRESS :, ,, - f -,-,/■/:■- V : ;.: 1 _\» I : . ? V, ■ * V . : " 

: (A)' ADDRESSEE: ELLIOTT KORSEN 

( B ) _ ; STREET :- P . O / . BOX : 2 0 0 0 ,W 12,6 :EAST "LINCOLN AVENUE- , " ..M /Si?*' .; 

(C) CITY : RAHWAY , . ,. : . ; . , !tr .,,_ :*J 

(D) STATE: -NJv :ii "'" * ' ~" : ' 1 J *' 
{ E ) COUNTRY : USA 

(F) ZIP: 07065 

(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE : Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS /MS -DOS 

(D) SOFTWARE: Patentln Release #1.0, Version #1.25 

(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: 

(B) FILING DATE: 

(C) CLASSIFICATION: 

(viii) ATTORNEY / AGENT INFORMATION: 

(A) NAME: KORSEN , ELLIOTT 

(B) REGISTRATION NUMBER: 3 2,7 05 

(C) REFERENCE / DOCKET NUMBER: 19 3 05 

(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: 908-594-5493 

(B) TELEFAX: 908-594-4720 



(2) INFORMATION FOR SEQ ID NO : 1 : 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 6 amino acids 
<B) TYPE: amino acid 

(C) STRANDEDNESS : unknown 

(D) TOPOLOGY: circular 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 



(iv) ANTI -SENSE: NO 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 1 : 
Xaa Thr Xaa Xaa Xaa Xaa 



(2) INFORMATION FOR SEQ ID NO : 2 : 




(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : unknown 

(D) TOPOLOGY: circular 

(ii) MOLECULE TYPE: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO : 2 : 
Xaa Thr Xaa Xaa Xaa Xaa 

1 5 - ,y ;• • .-. 

(2) INFORMATION FOR SEQ ID NO : 3 : 1 1 ■ a* : .^H'H 

( i ) SEQUENCE CHARACTERISTICS : ' - - .v.™ '* ; 0.;C 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid :!->:v; i „; ivr 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: circular 

(ii) MOLECULE TYPE: peptide . :■ ■ :i • • ' : ••; • \ \ - ■ . J 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 3 : 

Xaa Thr Xaa Xaa Xaa Xaa 
1 5 

(2) INFORMATION FOR SEQ ID NO : 4 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE : amino acid 

( C ) STRANDEDNESS : unknown 
"(D) TOPOLOGY: circular 

(ii) MOLECULE _TYPE:.. .peptide : v*.: 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO ; 4 : 
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Xaa Thr Xaa Xaa Xaa Xaa 
1 5 

(2) INFORMATION FOR SEQ ID NO : 5 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : unknown 

(D) TOPOLOGY: circular 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 5 

Xaa Thr Xaa Xaa Xaa Xaa 
1 5 

(2) INFORMATION FOR SEQ ID NO : 6 : 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 

( C ) STRANDEDNESS : unknown 

(D) TOPOLOGY: circular 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 6 

Xaa Thr Xaa Xaa Xaa Xaa 
1 5 

(2) INFORMATION FOR SEQ ID NO : 7 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 
(D> TOPOLOGY: circular 

(ii) MOLECULE TYPE: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO : 7 : 

Xaa Thr Xaa Xaa Xaa Xaa 
1 5 

(2) INFORMATION FOR SEQ ID NO: 8: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: circular 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 8 : 

Xaa Thr Xaa Xaa Xaa Xaa 
1 5 

(2) INFORMATION FOR SEQ ID NO : 9 : 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: circular 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 9 : 
Xaa Thr Xaa Xaa Xaa Xaa 



(2) INFORMATION FOR SEQ ID NO: 10: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 

( C ) STRANDEDNESS : unknown 

(D) TOPOLOGY: circular 

(ii) MOLECULE TYPE: peptide . 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 

Xaa Thr Xaa Xaa Xaa Xaa 

1 '5 

(2) INFORMATION FOR SEQ ID NO: 11: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 

( C ) STRANDEDNESS : unknown 

(D) TOPOLOGY: circular 
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lii) MOLECULE TYPE : peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 1 1 : 

Xaa Thr Xaa Xaa Xaa Xaa 
1 5 

(2) INFORMATION FOR SEQ ID NO:12: • " "' : T - 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : unknown 

(D) TOPOLOGY: circular 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID. NO : 12 : 

Xaa Thr Xaa Xaa Xaa. Xaa 
1 5 

(2) INFORMATION FOR SEQ ID NO : 1 3 : ' ' 

( i ) SEQUENCE CHARACTERISTICS : 
(A) LENGTH: 6 amino acids 
{B) TYPE: amino acid 

( C ) STRANDEDNESS : unknown 

(D) TOPOLOGY: circular 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 

Xaa Thr Xaa Xaa Xaa Xaa 
1 5 

(2) INFORMATION FOR SEQ ID NO: 14: 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 

( C ) STRANDEDNESS : unknown 

(D) TOPOLOGY: circular 



(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14: 

Xaa Thr Xaa Xaa Xaa Xaa 
1 5 

(2) INFORMATION FOR SEQ ID NO: 15: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 

<C) STRANDEDNESS : unknown 
(D) TOPOLOGY: circular 

(ii) MOLECULE TYPE : peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 1 5 

Xaa Thr Xaa Xaa Xaa Xaa 
1 5 

2) INFORMATION FOR SEQ ID NO : 1 6 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: circular 

fii) MOLECULE TYPE: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 

Xaa Thr Xaa Xaa Xaa Xaa 
1 5 

) INFORMATION FOR SEQ ID NO: 17: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 
<D) TOPOLOGY: circular 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17: 

Xaa Thr Xaa Xaa Xaa Xaa 
1 5 
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(2) INFORMATION FOR SEQ ID NO: 18: 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : unknown 

(D) TOPOLOGY: circular 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18: 

Xaa Thr Xaa Xaa Xaa Xaa 
1 5 

(2) INFORMATION FOR SEQ ID NO: 19:- 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 

( C ) STRANDEDNESS : unknown 

(D) TOPOLOGY: circular 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 19 : 

Xaa Thr Xaa Xaa Xaa Xaa 
1 5 

(2) INFORMATION FOR SEQ ID NO: 20: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 

( C ) STRANDEDNESS : unknown 

(D) TOPOLOGY: circular 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 20: 

Xaa Thr Xaa Xaa Xaa Xaa 
1 5 

(2) INFORMATION FOR SEQ ID NO : 2 1 : 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 
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( C ) STRANDEDNESS : unknown 

(D) TOPOLOGY: circular 

(ii) MOLECULE TYPE: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21: 

Xaa Thr Xaa Xaa Xaa Xaa 
1 5 

(2) INFORMATION FOR SEQ ID NO: 22: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 

( C ) STRANDEDNESS : unknown 

(D) TOPOLOGY: circular 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 22: 

Xaa Thr Xaa Xaa Xaa Xaa 
1 5 

(2) INFORMATION FOR SEQ ID NO: 23: 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: unknown 
<D) TOPOLOGY: circular 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 23: 

Xaa Thr Xaa Xaa Xaa Xaa 
1 5 

(2) INFORMATION FOR SEQ ID NO: 24: 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 

( C ) STRANDEDNESS : unknown 

(D) TOPOLOGY: circular 



(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 24: 

Xaa Thr Xaa Xaa Xaa Xaa 
1 5 
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; ;• 4 what ,is claimed, is: < 



10 



15 



20 



25 



30 



wherein 
Rl is 
R2 is 
Rl is 
Rll is 



RlHi 



is 



RlV is 
RY is 



1. A compound having the formula (Seq ID Nos. 1-6) 



HO 




OH 



(I) 



CH2CH2NH2, CH2CN or CH2GONH2 v ! "•- -O 
HorOH; HO 
C9-C21 alkyl, C9-C2 K ^lkenyl;,- m ^ • , . \ [,;-. 
H, C1-C4 alkyl, C3-C4 alkenyl;(CH2)2:40H, 
(CH2)2-4NRIVrV ? CO(CH2)U4NH2; • • , ,• 
H, C1-C4 alkyl, C3-C4 alkenyl, (CH2)2-40H, 

H or C1-C4 alkyl; 
« H-pr Gl: T G4 alkyl;, pna -.i^^n.?: ; ./. 



pharmaceutical^ acceptable acid addition salt and/orhydrate; thereof or 
where applicable, a geometric or optical isomer or racemic mixture 
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10 



20 



25 



30 



2. The compound as defined in Claim 1 of the formula 
(Seq. ID No. 1) 



R >T R OH 

ho o y — ( 

^WKnH ) O 

< y (-NH-C-R 1 

N v )=0 
• R, >=0 



> 



15 HO 



wherein 

Rl is CH2CH2NH2; " 

R2 is OH: 

R 1 is 9, 1 1 -dimethyltridecyl; 

Rll is CH2CH2NH2; and 

RIM is hydrogen; or; ; - 




(I) 



a pharmaceutical^ acceptable acid addition salt thereof. 

3. An antibiotic composition comprising an effective 
amount of a compound as defined in Claim 1 in a pharmaceutically 
acceptable carrier. : r?:. • : , ; $ .. . 

4. A composition according to Claim 2 in unit dosage 
form wherein the compound is present in an amount of about 10 to 200 
milligrams. 
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5 - - A method of treating a fungal infection m a patient in 

need of said treatment which comprises administering to said patient an 
effective amount of a compound, as. defined in Claim 1. 



15 



5 6 . A method of preventing ; a Pneumocystis infection, in 

O to said patient a prophylactic 

amount of a compound as defined in Claim 1 . 

I A method for treating Pneumocystis cafinii 

10 infections which comprises administering a therapeutic amount of a 
. compound as defined in Claim 1 . 
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